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Effect of Ozone Injection into Exhaust Gas on Catalytic Reduction of Nitrogen Oxides
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ABSTRACT : The ozone injection method was proposed to improve the catalytic process for the removal of nitrogen oxides (NOx).
Nitric oxide (NO) in the exhaust gas was first oxidized to nitrogen dioxide (NO,) by ozone produced by dielectric barrier discharge, and
then the exhaust gas containing the mixture of NO and NO; was directed to the catalytic reactor where both NO and NO, were reduced
to N, in the presence of ammonia as the reducing agent. A commercially available V,0s-WO3/TiO, catalyst was used as the catalytic
reactor. The NO, content in the mixture of NO and NO, was changed by the amount of ozone added the exhaust gas. The effect of
reaction temperature, initial NOy concentration, feed gas flow rate, and ammonia concentration on the removal of NOx at various NO;
contents was examined and discussed. The increase in the content of NO; by the ozone injection remarkably improved the performance of
the catalytic reactor, especially at low temperatures. The present ozone injection method appears to be promising for the improvement of
the catalytic reduction of NOx.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. Schematic representation of the ozone generator using
dielectric batrier discharge.
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Fig. 3. Concentration variations of NO and NO, at the out-
let of the catalytic reactor (initial NOx : 300 ppm;
NH; : 300 ppm ; flow rate : 5 L/min; temperature:
170C).
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Fig. 4. Effect of temperature and NO, content on the cata-
Iytic reduction of NOx (initial NOy : 300 ppm; NHs :
300 ppm; flow rate: 5 L/min).
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Fig. 5. Effect of feed gas flow rate on the NOx removal
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temperature : 1707TC).
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